transport of man-made compounds in ground water. The pres-
ence of tritium, an indicator of ground water recharged since
the early 1950s, was common in USGS water samples, indicat-
ing widespread replacement of older, native ground water with
water recharged during the past 50 years. Other man-made
compounds, including chloroform, which is a byproduct of
water treatment for disinfection, also were widely distributed in
the aquifer system (although remaining below USEPA drinking-
water standards). The findings indicate that highly engineered
systems in which water is re-used and exchanged between
surface and ground-water systems can influence water in the
future—in this case, today’s surface water affecting tomorrow’s
ground water (Belitz and others, 2004).

Water managers utilize the flow of the Santa Ana River for
recharging coastal aquifers. An inflatable rubber dam across
the Santa Ana River impounds water to facilitate diversion into
recharge ponds (Belitz and others, 2004).

Natural Factors and Human Activities Affect Salinity
in the Southwest

USGS findings document the variability of salinity (dis-
solved solids) in streams throughout the Southwest—from 22 to
13,800 milligrams per liter. A USGS study using geostatistical
modeling shows that both natural factors and human activities
affect the degree of salinity in streams. Specifically, land-use
practices and irrigation associated with pasture and cultivated
land contribute more than half (56 percent) of the salinity
to streams, whereas natural geologic materials provide the
remaining 44 percent. The study also shows that the amount of
dissolved solids that is transported and reaches streams varies
considerably throughout the area, controlled in large part by
water-use and agricultural activities, hydrology, and geology
(Anning and others, 2007).

Understanding where salinity transport and accumulation
occur is critical to identifying watersheds primarily responsible
for delivering salts to the Colorado River and its tributaries.
Water managers, policy makers, drinking-water suppliers, and
scientists throughout the region are using the results of USGS
studies to implement and evaluate various salinity-control and
water-management strategies throughout the Colorado River
Basin. For example, the Colorado River Basin Salinity Control
Program, a successful cooperation among local, State, and Fed-
eral agencies, set an overall goal to cost-effectively reduce the

amount of salinity in the Colorado River Basin. Salinity control
projects, which involve low water-use irrigation systems and re-
direction of saline water from streams, have been implemented
since the mid-1970s by the Bureau of Reclamation (BOR), U.S.
Department of Agriculture, and the Bureau of Land Manage-
ment to control salinity of water per the 1974 Colorado River
Basin Salinity Control Act (http://www.usbr.gov/uc/progact/
salinity/).

USGS findings show that salinity decreased from 1989
through 2003 at all sites downstream from salinity-control
projects, mostly located in the upper parts of the Colorado River
Basin. For example, estimated annual loads of dissolved solids
decreased by about 160,000 tons per year (or 14 percent of the
annual load) downstream from the salinity-control unit on the
Gunnison River. Decreases downstream from other projects
ranged from about 4 to 11 percent of the annual loads. The con-
tinued, long-term decreases in salinity in the upper parts of the
Colorado River Basin have resulted in salinity levels well below
established goals at sites in or adjacent to the Lower Colorado
River, including below Hoover and Parker Dams, and above
Imperial Dam. On the basis of a BOR salinity damage model,
the economic benefit of the decreases are estimated to be about
$230M per year, in large part related to diminished damages to
crops and crop yields (U.S. Department of the Interior, 2005).

Recommended Actions

The examples herein illustrate how water use and manage-
ment practices, together with natural features and the landscape,
can affect water quality, and thus the availability of water for
critical uses. As addressed by the Subcommittee of Water Avail-
ability and Quality (SWAQ), under the National Science and
Technology Council, strategic investments in water science and
technology can move the Nation forward in addressing some of
these water availability challenges (National Science and Tech-
nology Council of the Executive Office of the President, 2007).
SWAQ, which is made up of 25 Federal agencies responsible
for Federal water research and (or) water-resource management,
reports on a “coordinated, multi-year plan to improve research
to understand the processes that control water availability and
quality, and to collect and make available the data needed
to ensure an adequate water supply for the Nation’s future.”
Selected recommendations include the following:

» Continue to devise a national strategy, in partnership with
State, regional, and local water agencies, for conduct-
ing a periodic inventory of the quantity and quality of the
Nation’s water resources, water use, and water infrastruc-
ture.

» Continue to develop cost-effective water monitoring tech-
nology, such as sensors and systems to measure real-time
water volumes and water quality, and develop standards and
protocols for effective collection, management, and com-
munication of data.

* Develop innovative technologies to use water more effi-
ciently in the agricultural, energy, and industry sectors.

e Continue to improve understanding of water-related
ecosystem needs by expanding monitoring, modeling, and
research in ecosystem-based studies.



e Improve hydrologic models and their applications for deci-
sion-making at watershed scales. Inherent in model refine-
ment are improved ancillary data, such as on hydrology,
geology, soils, climate, aquatic habitats, land-use changes,
and chemical use.

e Support long-term data collection to provide an empirical
basis for models and research needed to predict impacts of
land-use change, water-use change, and climate change on
the availability of water suitable for its intended uses.
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Visit our Web site at http://water.usgs.gov/ to access
publications, data, maps, and applications software.

e Access data on surface water, ground water, and
water quality, which cover more than 1.5 million sites
across the U.S., some of which are in “real time”
(updated at intervals of 4 hours or less).

* Get up-to-date maps and graphs on streamflow con-
ditions through WaterWatch.

* Access technical reports and journal articles as well
as publications that present broad overviews of key
findings and their implications for resource manage-
ment, conservation, regulations, and policymaking at
local, state, regional, and national levels.




